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metals for Rontgen rays have only been determined for rays far 
less penetrating in character than these rays from thorium and 
radium. Benoist has shown that the relative absorption of 
Rontgen rays by matter depends to a large extent on the kind 
of rays employed. “ Hard ” rays give quite different ratios 
from "‘soft” rays. For penetrating Rontgen rays the absorp¬ 
tion of the rays by a given weight of the elements is a continuous 
and increasing function of their atomic weights. From the 
curve of absorption, given in his paper, the variations of 
absorption with density are much greater for Rontgen rays than 
for the penetrating rays from radio-active substances. 

A very important question arises in discussing the character 
of these penetrating rays. According to the electromagnetic 
theory, developed by J. J. Thomson and Heaviside, the 
apparent mass of an electron increases with the speed, and when 
the velocity of the electron is equal to the velocity of light its 
apparent mass is infinite. An electron moving with the velocity 
of light would be unaffected by a magnetic field. 

It does not seem at all improbable that some of the electrons 
from thorium and radium are travelling with a velocity very 
nearly equal to that of light, for Kaufmann has recently deter¬ 
mined the velocity of the most penetrating deviable rays from 
radium and found it to be about 95 per cent, of the velocity of 
light. 

The power of these rapidly moving electrons of penetrating 
through solid matter increases very rapidly with the speed. From 
general theoretical considerations of the rapid increase of mass 
with speed, it is to be expected that the penetrating power would 
increase very rapidly as the speed of light was approached. Now 
we have already shown that these penetrating rays have very 
similar properties, as regards absorption and ionisation, to 
rapidly moving electrons. In addition, they possess the proper¬ 
ties of great penetrative power and of non-deviation by a 
magnetic field, which, according to theory, belong to electrons 
moving with a velocity very nearly equal to that of light. It 
is thus possible that these rays are made up of electrons pro¬ 
jected with a speed of about 186,000 miles per second. 

An interesting speculation arises from the experimental ob¬ 
servation that the excited radiations from bodies include these 
very penetrating rays. Elster and Geitel have recently shown 
that excited radio-activity can be produced from the atmosphere 
by exposing a negatively charged wire in the open air. This 
excited activity is very similar in properties to that produced by 
thorium and radium. Since the earth is negative with regard 
to the upper atmosphere, the surface of the earth is itself made 
radioactive. From the nature of the phenomenon, it necessarily 
follows that, not only the surface of the earth, but also the whole 
interior surface of buildings is covered with an invisible deposit 
cf radioactive matter. From the close similarity in the nature 
of this excited activity from the air with that from radio-active 
bodies, it is not improbable that the excited radiations from the 
air include also some of the penetrating rays. If this is the case, 
our bodies must be continually subject in a small degree to 
something very like the Rontgen ray treatment, which is now 
so popular in medical circles. It would also follow that the 
u spontaneous ” ionisation of air, observed in closed vessels by 
Elster and Geitel and C. T. R. Wilson, may be due, in part at 
least, to the presence of these rays, which so readily pass through 
the walls of the containing vessels. E. Rutherford. 

McGill University, Montreal, July 6. 

The Future of the Victoria University, 

The interesting contribution on the subject of the Victoria 
University which Prof. Schuster has made to your columns 
(July 19, p. 252) invites a few words of reply from one who 
does not regard the possible disruption of the University with 
the same complacency. 

It may be unknown to many readers of Nature that the 
proposals which would disband the University arose in such a 
way as to preclude that close and careful deliberation on the 
future of the University and its colleges which would have re¬ 
sulted in a peaceful maintenance of the status quo or in a 
harmonious process of separation. We should otherwise have 
been saved from the unfortunate situation in which the University 
is now placed, when one of the colleges and its county is left 
standing alone for the maintenance of the University. 

I refer to this because it might be supposed that the existing 
state of affairs was the outcome of something like a quarrel. 
There has been no quarrel ; the three colleges of the Victoria 
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University have worked together with a degree of smoothness 
and good feeling that might seem hardly possible to those who 
know the strong local sentiment of the two counties and the 
three towns. There have indeed been many controverted ques¬ 
tions in the University history, but the lines of party have, I 
think, been usually independent of the colleges. 

The question of disruption having been raised in such a way 
that the University itself could not consider it by means of an 
unpledged tribunal, the Yorkshire College, believing the move¬ 
ment to be detrimental to the interests of education, desired 
that there should be a Government inquiry by means of & Royal 
Commission or other body of high authority. This proposal has 
not been accepted by the majority of the University Court, and 
as the matter rests now we have the application of Liverpool 
for a university formally opposed by Yorkshire and formally 
approved by Owens College, subject to Manchester being also 
allowed an independent university. 

I have no wish to enter here upon the general question of the 
relative merits of single college and federal universities, but 
I think there is something to be said on another question of 
more immediate practical importance, and that is, whether an 
action so grave as the disestablishment of a university should 
not be the subject of a strict and impartial public inquiry. 

It is'true, no doubt, that the Privy Council may be trusted 
to give a careful and impartial consideration to the question 
before it, but in-the ordinary course of things that would not in¬ 
volve a public inquiry, and the grounds on which any decision 
was reached would not be made known. 

I believe that the future of the Victoria University is a question 
not affecting that University alone. It raises the much greater 
issue of the future of university organisation in England, and 
it seems to me to be of the first importance that the real grounds, 
if there are any, for the disruption of the federal Victoria Uni¬ 
versity should be clearly set forth in evidence and endorsed by 
competent authority. 

Prof. Schuster says that c< the Victoria University is now 
practically an examining body, which unites all disadvantages.” 
That is just the sort of statement I wish to see sifted by an 
impartial tribunal. Many of us would say that such a statement 
cannot he serious ; it seems so exaggerated. 

It is proposed to dissolve a great educational corporation 
which after twenty-three years of hard work has acquired real 
momentum and has come to be recognised as a factor in 
educational affairs not inconsiderable when compared even with 
the older universities. I am one of those who believe that a 
factor of this particular kind has been and is one of the most 
urgent needs of our time. I believe also that the defects of the 
Victoria University, which are undoubted, might be largely 
rectified by a less drastic process than disruption, and that with 
a revised constitution the University might continue to exist 
with greater freedom and ease for its constituent colleges and 
with undiminished effect in their collective action as an 
enlightened “modern” force on English education. 

Surely at least the question is worthy of the most careful 
consideration and is one that calls for an open inquiry. 

In conclusion, I deplore the haste which has been made by 
advocates of disruption to convince the public of the defects of 
a University which after all may be obliged to continue its 
existence. Arthur Smithells. 

July 14. 


In writing about the future of the Victoria University in a 
scientific journa! I was anxious to avoid all questions which are 
immaterial to the main point. Prof. Smithells’s letter deals 
mainly with side issues. The lines of cleavage at our board 
meetings interest no one but ourselves, and it does not matter 
now whether Liverpool might or might not have proceeded in a 
more academic manner. 

The position at present is this:—The two senior colleges, 
representing about three-quarters of the University, believe that 
independent universities will in future be able to carry out their 
educational work better than the present federation. Prof, 
Smithells thinks that we ought to have accepted the proposal of 
the Yorkshire College to have the whole question referred to a 
Royal Commission. But surely the only course likely to be 
followed by men who know their own minds is to ask for what 
they want; at any rate, it is the only way to get it. It is 
fortunate, however, that Prof. Smithells’s predilection in favour 
of a federal university may yet be satisfied. Yorkshire is quite 
large enough to supply the material for a federation, and as an 
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experimental philosopher he ought to rejoice at the possibility 
of having two rival systems put to the test in two neighbouring 
counties. Prof. Smithells’s reference to the momentum acquired 
by the Victoria University is not a happy one, as he ought to 
know that if a moving body separates under the action of internal 
forces, momentum is conserved, while kinetic energy is increased. 

As regards the concluding sentence of his letter, it seems to 
me that while advocating public inquiry by Royal Commission 
he deplores public discussion before the only tribunal which is 
competent to deal with this question. It is to men who have 
had practical experience of university teaching, or who by 
helping to advance knowledge have acquired a right to speak 
with authority on the organisation of a teaching university, that 
I addressed myself in writing to you on the subject. 

Arthur Schuster. 


Science and the London Matriculation Examination. 

The late June matriculation examination of the University 
of London being the last general examination for all candidates 
under the old regulations, it may be worth while to note one or 
two things revealed by it. 

(1) Out of just under 3000 candidates, fifteen only gained a 
place in the honours division, but none of these were from 
what we should recognise (in the accepted parlance) as “public 
schools,' 5 and no female name appears in that division. 

(2) The great public schools are represented only by Harrow, 
Westminster and Shrewsbury (with five names between them) ; 
and if we extend the connotation of the term “ public school ” 
to include such schools as the great day-schools of the metropolis, 
such semi-day-schools as Dulwich and Higbgate and such 
public schools of the second rank as Felsted, Repton and Epsom, 
we can only (with a liberal interpretation of the term) accredit 
them with somewhat less than sixty names in the whole list. 
More exactly, the number one counts is fifty-seven, of whom 
only four represent an “optional science the remaining 
fifty-three having offered an “optional language.” 

These facts seem to represent a poor return for all the talk 
we have heard of late in connection with scientific education. 
The fair inferences from them seem to be, (i) that the teaching 
of languages is immensely stronger in this country than the 
teaching of science ; (2) that the University of London as yet 
scarcely touches the education of the country as represented by 
the great public schools of England; (3) that, so far as the 
public schools generally are concerned, science is regarded still 
as a wapepyop (with the exception of Epsom, and to a less 
extent the City of London School, St. Paul’s School and Clifton 
College). In some cases, perhaps, it may be inefficiently taught, 
but in many more it is handicapped by the biassed autocracy of 
the classical headmaster. Gentlemen of that type even witfi 
the best intentions lack real sympathy ; and the responsi¬ 
bility for the results (little short of disastrous) must ultimately 
rest with the governing bodies of the great schools of the country. 
While this condition of things remains, can we wonder at the 
dearth of brain-power exhibited by our officers as a body in the 
late war, or at that development of mere loquacity which so often 
characterises the utterances of our public men and puts the 
thinker entirely into the shade? One is inclined to ask the 
question whether present attempts at educational legislation are 
likely to -prove other than abortive when our legislators for 
the most part need to be educated to a true appreciation of 
science, its nature, its aims and its methods. A. Irving. 

Bishop’s Stortford, July 21. 

The Recent Fireball. 

The very brilliant meteor which made its appearance at 
about loh. 30m. on Sunday night, July 13, is on record, so far 
as is: known at present (July 26), as having been seen from 106 
places. A large proportion of these are in the counties of 
Middlesex, Surrey, Kent and Essex, while isolated accounts 
come from as far away as Devon, Wales, Lancashire, Lincoln¬ 
shire and Norfolk. Many reports of the phenomenon give no 
details whatever ; very few give trustworthy data concerning its 
path in the heavens. The meteor was fortunately seen by Mr. 
Denning at Bristol, and from descriptions by him and a few 
other observers who carefully noted the position of the meteor 
its approximate real path in the air has been computed. At 
its fiist appearance the object seems to have been at an eleva¬ 
tion of S 6 \ miles, the place of its final extinction being 52^ 
miles over the Straits of Dover. The course of 45 miles was 
over a line n miles to the west of one joining St. Omer and 
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Cape Gris Nez. The fireball must have presented a splendid 
sight to the inhabitants of the district of France over which it 
passed, and it is greatly to be hoped that some descriptions will 
be available from there in order that the above result may be 
confirmed or corrected. 

The radiant-point was probably at 316° + 30°, which, though 
a well-known shower-centre in July, does not seem to have 
provided such a similarly brilliant member during recent years. 

The features of the fireball may be gathered from an inspec¬ 
tion of some of the descriptions. The brightness was at least 
as great as that of the moon, this great light being due to the 
bursting of the meteor, which then gradually faded. A serpen¬ 
tine streak was afterwards visible, fading away in turn. Some 
portions of this were traced by some observers for a few 
minutes afterwards. The duration of flight was variously 
estimated. If an average of two seconds be taken, as seems 
permissible, the speed would be 22J miles per second. 

Walter E. Besley. 

75 The Chase, Clapham Common, S.W. 


Sunspots and Wind. 

The Greenwich tables of wind direction contain much, I 
think, that is suggestive of sunspot influence. Take, e.g., the 
days of northerly wind in the first quarter of the year (according 
to the classification N., E., S., W.). 

Curve A shows how their number has varied since 1841. In 
B, each year-point represents an average of five values (on an 
enlarged scale). D is a curve for the whole year, similarly 
obtained, c is the inverted sunspot curve. 

(It should be stated that the values prior to i860 err a little 
by defect, owing to the manner of dealing with calms, in the 
earlier table used.) 



inverted sunspot curve, D. Days of northerly wind (Greenwich) in 
year, smoothed. 

Regarding curve B (especially), are we obliged to think that 
this consistent correspondence through sixty years, showing 
always less northerly wind about maxima than about the adjoin¬ 
ing minima, is a matter of chance ? If we are to accept the 
views given in a recent presidential address (from which, I 
ihink, there must be considerable dissent), that is how it is to be 
interpreted. 

A systematic inquiry into the configuration of high-pressure 
systems in Europe about sunspot maxima and minima, especially 
in the winter half, would, I believe, be fruitful in results. 

Alex. B. MacDowall. 
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